In order to determine the magnetic structure and the variation of AFM order parameter as a function of temperature and amgnetic field, elastic measurements were performed at the cold triple axis spectrometer SPINS and thermal triple axis spectrometers BT-7 and BT-9. The experimental setup at SPINS is already mentioned in the 'Methods' section.
Measurements on the thermal spectrometers were performed with fixed final energy of 14.7 meV and the collimation setting of PG (pyrolitic graphite)-40 -PG (pyrolitic graphite) filtersample-40 -PG filter. In Figure S1a and S1b, we have plotted representative scans at various temperatures and zero field along HH-and L-directions. The incommensurate peak positions given by Q = τ ±k, where τ and k are the nuclear and modulation vectors respectively, are found to be temperature dependent. As the sample is cooled below 4 K, resolution limited magnetic peaks develop, indicating the development of long-range magnetic order in the system. Detailed elastic measurements at T = 1.5 K and H = 0 T in a wide region of reciprocal space in [HHL] scattering plane were performed to determine the magnetic structure. The best fit of the experimental data is obtained with the Ce-spins lying within the basal plane and forming a spiral spin density wave with spins pointing in the a − b plane (as shown in Fig. 1a ). The periodicity of the amplitude modulation is given by the modulation vector k = (0.285,0.285,0.54) with respect to a simple commensurate structure.
Both experimentaly obtained and calculated intensities at magnetic wave vectors are plotted in Figure S2 for comparison purposes, and we see that the calculated cross-sections are in good agreement with the experimental data. The ordered moment at T = 1.5 K is M Ce = 1.04(4) µ B .
Field-dependent charecteristic scans at T = 1.5 K are shown in Figure S1c and S1d. The data clearly reveal the movement of the magnetic peak positions along both [HH0] and [00L] directions. We also see that the field application of H 8 T destroys the magnetic order completely. In order to understand the development of short-range dynamic correlations as a function of field, two-dimensional q-scans were measured at finite energy transfer of E = 1 meV and at different fields. Fig. S3 shows the 2-D maps at H = 6 T and 7.5 T. At H = 6 T, the system is deep inside the AFM regime (see Figure 1b ) and therefore no dynamic structure factor is observed at E = 1 meV energy transfer. At the higher field of H = 7.5 T, the system is close to the phase boundary between AFM and QMI regimes. We see that short-range dynamic scattering factor starts appearing at this field, which becomes stronger as the system crosses into the magnetic instability regime at H H c . and E = 1 meV. The absence of short-range dynamic structure factor suggests that the system is still in AFM regime. b, H = 7.5 T and E = 1 meV. Short range dynamic behavior starts appearing as the system approaches the phase boundary between AFM and QMI regimes (see Fig. 1b ).
